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The practice of medicine revolves around the collection,
interpretation, and dissemination of data about patients. Clini-
cal decisions are based upon information gathered from the
patient in light of medical knowledge which has been gained
from the physician's experiences while taking care of other
patients. The didactic portion of medical education includes the
transfer of the profession's cumulative clinical experience to
beginners. The products of biomedical research are evaluated
by acquiring focused clinical experience through trials of pa-
tient care. Payment for health care services, whether by gov-
ernment or third party payors, is obtained by detailed data
reporting. The repository of the data associated with these
events is the medical chart.
Each of the variety of people who use medical data have a
unique perspective. A medical administrator's files may appear
to contain different data than a physician's, but both of their
records will consist of data about patients, their evaluation, and
treatment. The focus or emphasis is the only difference. There-
fore, to address the diverse requirements of patient care,
education, research, resource and financial management, and
outside reporting, a computerized medical information system,
like the practice of medicine itself, should logically have the
working medical record as its centerpiece.
A computerized medical information system, The Medical
Record (TMR) [1, 2] has been developed at Duke University in
Durham, North Carolina, and installed in the nephrology ser-
vice of the Durham Veteran's Administration Medical Center.
TMR focuses on the capture and storage of patient care data,
and all other needs, such as accounting, management, and
research, are met by programming the computer to interpret or
rearrange the data. This paper presents the manner in which the
TMR medical record is used in the nephrology service. Note its
impact on patient care and clinical research. The dffliculties
encountered in computerizing medical records will be dis-
cussed, and those features of TMR which are essential to its
success will be pointed out.
Practicing with the TMR record
Background. The nephrology service at the Durham Veterans
Administration Medical Center is responsible for over 500
active patients. This patient population contains both outpa-
tients and inpatients. Approximately 100 of these patients
require dialysis therapy, These patients are seen as often as
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three times per week, have an average of 11 problems, are being
followed for an average of 14 subjective and physical findings,
have at least 18 laboratory tests performed every 1 to 4 weeks
and take an average of nine different medicines. The remainder
of the patients have primary renal disease, hypertension, or
have received renal transplants. Although their records are
complicated, their followup is less frequent. Thirteen physi-
cians at different levels of training rotate responsibility for
patient care.
The TMR system is written in GEMISCH [3] and is opera-
tional on Digital Equipment Corporation's family of PDP- 11 and
VAX computers under the RSX-11D, RSX-11M+, lAS, VAX/
VMS, or the UNIX operating systems. The nephrology service
application requires one video terminal and one printer which
are located on a movable cart so that they may be used either in
the outpatient clinic or in the dialysis unit. The terminals are
connected to a remote computer via regular phone lines. The
record storage for both active and inactive patients requires
three million bytes of disk space.
The TMR programs are modularly designed, allowing each
clinic to select which functions it would like to implement. The
TMR system was integrated into the patient care process of the
nephrology service in phases, beginning with the administrative
package which was implemented in October 1978. The labora-
tory module was installed in January 1979; the therapy section
followed in September 1979; and the modules controlling prob-
lems and subjective and physical findings were implemented in
July 1980. Since April 1981 all patients seen by the service have
been managed with the computer record. No other record of
nephrology encounters is maintained.
Operation in the clinic. Prior to a clinic visit, the program
reviews the patient's record and generates an encounter work
sheet (Fig. 1) for the physician. The report is used to present the
facts which are known about the patient and to obtain new data.
The physician may record the information from the encounter
on this report and have no further interaction with the
computer.
A video terminal and printer are available in the clinic area,
and the physicians are encouraged to enter interactively their
prescriptions as shown in Figure 2. During the physician-
computer dialogue, the computer program aids the physician by
converting brand names to generic names, prompting with the
forms and amount of the medicine that are available in the
pharmacy, and by notifying him if he prescribes a drug that the
patient has had an allergic reaction to or which would interact
with another of the patient's medicines. In complicated cases,
the computer can be used as a consultant to help the physician
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Fig. 1. Encounter work sheet. The report begins (A) with a capsule
summary of the patient's demographic data and a list of the patient's
problems. Blanks are provided for the physician to indicate which
problems were handled during the clinic visit or that a problem has been
resolved. The subjective and physical findings followed are listed next.
The last result for each finding is included with a space for recording
today's result. When coded answers are expected, possible choices are
listed so that the physician may circle the correct one. The report
includes a list of therapies (B) that the patient is supposed to be taking,
the date each current prescription should expire, and a place for the
physician to indicate that he wishes to stop, renew, or continue the
therapy. Studies that have been ordered but not reported are listed
together with any pnor assessments or plans. A blank is provided for
comments, orders, return appointment, and signature. The subjective
and physical findings, studies results, and therapies for the previous
nine clinic visits are listed on a separate page (C). In each section blank
lines are provided for the physician to record new information.
determine the correct dose of a medicine as shown in Figure 3.
After the physician enters the patient's medication into the
record, the program prints the prescription or bottle labels and
simultaneously generates a patient education report consisting
of a list of all the medicines that the patient is taking with the
signum written in words that the patient can understand and a
description of the pill which the program picks up from the
computer's dictionary.
After the clinic visit, our physician associate enters the
information which the physician has recorded on the encounter
work sheet into the computer. A bill for the services rendered
may be displayed (Fig. 4) or claims may be filed for insurance or
governmental reimbursement. If studies have been ordered, the
program will print a requisition at the performing laboratory.
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Fig. 2. Entering a prescription. A The physician types the beginning of
the medicine's name, the computer displays possible choices, and the
physician enters the code to specify the correct medicine. B The
computer enters the strength and form of the medicine from its
dictionary, records the prescribing physician, requests the Signum from
the physician, calculates the daily dose, and requests the length of time
that the prescription should last. C After calculating the number of pills
to dispense and requesting the number of refills, the program calculates
the date the prescription will expire.
Use of the computer-generated requisitions not only saves
clerical time, but also eliminates the possibility of studies being
performed without being noted in the record. If the results are
not entered within a reasonable period of time, the program will
notify the clinic that they are overdue so that they may be
located or repeated.
As studies are completed and their results are entered into the
record, a set of reports is generated to assist in clinical decision
making. These reports serve to emphasize the importance of the
computer's ability to present data in more than one format.
When all of the studies from a clinic visit have been recorded,
the program reports the findings to the physician in a flow sheet
which allows comparison of new results with existing data and
reduces the need to go back to the medical record. At the same
time an action summary (Fig. 5) is printed and contains all of the
current results that require immediate attention. A letter is
written to the patient (Fig. 6) and referring physician both to
transmit the results and to indicate whether any changes are
necessary in the therapeutic program. The physician associate
reviews the letters for validity before they are mailed. Other
reports are generated periodically to help perform necessary
clinical correlations. For example, Figure 7 shows a report
which allows the physician to quickly review the measurements
of serum ferritin in the light of trends in hematocrit to determine
which patients require iron treatment.
The physician is able to use the video terminal to review a
patient's record in more depth than the encounter work sheet
allows. If a physician sees a patient with a new problem, or if he
becomes curious how he arrived at a particular diagnosis, he
may display the record in a problem-oriented fashion. As shown
in Figure 8, the program can review a record and display those
results of an appropriate diagnostic evaluation which are al-
ready present in the record. Similarly, the program can display
those therapies that a patient is or has been taking which would
exacerbate or treat a problem.
Displays are available which contain the last value of each
subjective and physical examination finding (Fig. 9) or each
study that has been recorded on a patient. If a trend is
suspected, all of the sequential values of a finding or test may be
viewed or graphed (Fig. 10). Simple transformations of the data
such as taking the reciprocal or the logarithm may be
performed.
If the physician needs to know how several symptoms,
physical findings, studies or therapies relate to one another, the
medical record may be reviewed through program-generated
time-oriented flow sheets. The entire record can be displayed as
a flow sheet, or the program can be asked to make a special flow
sheet to fill a specific need as shown in Figure 11.
Impact on the clinic. Few people doubt that a computerized
medical record is an aid to clinical decision making, but many
physicians feel that interactions with such a system will be
inefficient enough to reduce the number of patients that they
can see. As the computerized record was installed in the
nephrology outpatient clinic, patients were randomized to re-
ceiving care with the paper chart or the computer chart to allow
comparison of the completeness of the two types of records and
the time required to provide care with each mode. During an
outpatient encounter, the computerized record saved an
amount of nurse and physician time equal to the amount of time
used by the physician associate in data entry and the computer
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records were more complete than their manual counterparts [4].
The total time spent per clinic visit is unchanged, but the cost of
the manpower is reduced by shifting the workload to a person
with less expensive training. Analysis of the use of the system
in the clinic does not take into account the labor cost of entering
and processing the laboratory data. Although it takes the
laboratory technician twice as long to enter values into the
computer as it took him to record them manually, the computer
eliminates work performed by other employees by reformatting
and analyzing the data, resulting in a net elimination of over half
of the man hours required in the manual mode [51.
Research with a computerized medical record
Although a computerized medical record system must be
designed with an accent on the support of the day-to-day care of
the patient, the use of such a system gathers together, as a
byproduct, a data base that allows the physician to ask retro-
spective questions quickly and economically. TMR contains a
report generator which permits the physician to identify pa-
tients with specified demographic characteristics, problems,
subjective and physical findings, study results, and therapies
without the aid of a programmer. Data from the selected
records may be listed, tallied, or analyzed statistically.
If the information in the patient record has been carefully
coded, the computer databank can be used to define the natural
history of a disease process and to identify deviations from
expected outcomes. Unlike the human, a computer record
system can review its "clinical experience" without placing
increased emphasis on the last patient seen or the patient that
responded unusually well or poorly to a regimen. The program
can focus on a well defined patient population, allowing the
determination of the "normal" values for very abnormal peo-
ple. Figure 12 suggests that peritonitis should be considered if a
patient on intermittent peritoneal dialysis has a peritoneal white
Fig. 4. Video bill. The computer's dictionary includes the cost of each
service as well as necessary standard codes such as ICDA. The
program calculates the cost of an encounter by adding up the cost of
each item in the medical record. Separate entry of cost information at
the time of the encounter is unnecessary.
cell count of greater than 1,000, 48 hr after a dialysis treatment.
The computer provides a different picture if asked to analyze
data from patients on continuous ambulatory peritoneal dialysis
where a much lower count indicates trouble. Alternatively, the
program can identify a group of patients who have characteris-
tics similar to a patient who needs a therapeutic regimen
prescribed. By showing how other patients have responded to
different treatment modalities, the program suggests which
treatment is better. The cardiology service at Duke University
has utilized this technique to determine which patients with
coronary artery disease will benefit from coronary artery by-
pass surgery [61.
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Fig. 3. Transplant steroid taper. For each
postoperative day (POD) the program
indicates the appropriate steroid dosage in
milligrams for a renal transplant patient. The
calculations are based on a clinical protocol
that considers patient weight, tissue typing,
and prior steroid therapy.
AFTER YEAR ONE, TAPER SCHEDULE IS A SUIDELINE, NOT MANDATORY
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Fig. 5. Studies action summary. The record
system has access to prior data about the
patient so that the decision about a need for
action is based on both the patient and the
result. For example, the program will not flag
a hematocrit on a dialysis patient unless the
1W ' result is below 20%, whereas it will flag a
1W N hematocrit of less than 40% in a patient with
1FO11C8186 uncomplicated hypertension. Dashes indicate
results which are available but do not require
attention.
NEPHROLOGY SERVICE
DURHAM VA HOSPITAL
ERWIN RD. & FULTON ST.
DURHAM, NC 27705
09/il
CHARLIE F. BROWN
12 SHIJLTZ BLVD.
PATTFORD, Cli. 21456
Dear Charlie F. Brown:
The following are the results of the blood work from 09/10
Retrospective analysis of computerized medical records will
indicate which clinical theories are most likely to be correct, but
will not eliminate the need for prospective evaluation because
the data in medical records is collected by a variety of clini-
cians. Each physician obtains different amounts of clinical data
and records will be missing items that appear critical to analy-
sis. Physicians interpret findings differently and data present in
the record are subject to observer variability.
Prospective clinical trials are difficult to carry out because a
large body of data must be gathered to avoid finding holes in the
data after the study is complete. As the number of patients
being followed increases, it is hard to collect data at the proper
intervals. A computerized medical record system can aid in the
performance of clinical trials in two ways. First, retrospective
analysis of the clinical databank should identify the items that
are critical and thereby reduce the number of data collected
under a prospective protocol. Second, the program should be
able to review a patient's record against the background of a
protocol and notify the physician whenever action is required.
Prior to a clinic visit, TMR identifies any data that need to be
collected and any therapies that need to be changed and
prompts the physician with suggestions on the encounter
worksheet.
Characteristics of the computerized medical record
Historical review. The content of the paper medical chart is
determined by tradition, not function, and data are recorded
because a physician has been taught to collect the data, not
necessarily because he has found them useful. Each piece of
NA: 139 K: 7.6
CA: 8.9 P04: 6.1
GLUC: 145 TP: 5.9
rBIL: .8 ALEP: 123
HCT: 21 FERRITEN:
CL: 99 C02:
BUN: 78 CREAT:
ALS: 3.4 U AC:
LDH: 190 SCOT:
NSA: N HAA SB:
23
1
12
Your potassium is dangerously high; avoid potassium containing foods.
Increase basal jel by 1 tablet or tablespoon per dose.
Sincerely yours,
Steve Co,t, PA
for William Stead, M.D.
Copy to: MARCUS WELBY
PATTFORD MEDICAL ASSOCIATES
Fig. 6. Computer written patient letter. The letter contains objective
results. Suggestions based on an assessment of the patient's condition
and regimen are automatically added by the program.
paper that is produced in the process of caring for the patient is
placed in the chart because there is no other obvious place to
put it. Once a piece of paper has been added to the chart, there
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is an uneasiness with discarding it, even if the document lacks
long-term significance or contains information that is elsewhere
in the chart. As a result, the paper chart is cumbersome, conceals
key medical information, does not allow easy recognition of
trends, and is of limited usefulness in retrospective research.
Early efforts to computerize the medical record concentrated
on developing a computer record that could duplicate the
content of the paper chart. Data were captured from the physi-
cian with check sheets similar to the ones which were in use
prior to computerization. The reports generated by computer
systems were designed to look like a secretary's typed note so
that physicians who were hostile toward computers would use
the record. One such record system has been in use on the
Obstetrical Service at Duke University Medical Center since
1971 [7]. A complete initial medical history, and physical and
laboratory evaluation are entered on the first prenatal visit and
updated on each subsequent visit or during hospital admissions.
The information is available around the clock from a printer
located in the delivery room suite. Reports from the computer-
ized record have been accepted by the institution's medical
record committee and have replaced traditional patient notes
and discharge summaries. The computerized obstetrical record
has proven to be a viable replacement for manual documents
during 10 years of clinical use; it is more legible, complete, and
locatable than the chart it emulates. The computer record has
the added advantage of being simultaneously available in sever-
al parts of the hospital at once, However, since the system was
designed to duplicate the traditional documents, it contains
nonessential data, and many items may be recorded in multiple
ways and places. The volume of nonstandardized data forces
the record to be reviewed encounter by encounter. Integrated
data review via generation of graphs or time-oriented flow
sheets is as difficult with this type of computerized record as
with the paper chart.
To achieve the maximum benefit of computerizing the medi-
Fig. 8. Problem-oriented display. The last result of each study appropri-
ate to the evaluation of hypertension is displayed. Blanks indicate a
study that is not included in a patient's record.
cal record, it is necessary to abandon the duplication of the
traditional chart as the benchmark of success. Information
should be maintained only if it is going to influence decision
making. Data of temporary significance should either not be
entered into the record, or they should be removed from the
record once their usefulness has passed. It is difficult for
physicians to define which data need to be retained because the
concept that a part of the traditional medical chart can be
dispensed with is new to most of them. Although alternative
forms of medical records such as the problem-oriented record
[8] and the time-oriented record [91 have been proposed, the
usefulness of the various items in the manual record have not
been tested or in some cases questioned. A committee of expert
clinicians will not arrive at a consensus because each will have a
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Fig. 7. Epidemiological report. The program
will list any two values across time for a
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monthly hematocrit result and the associated
ferritin value for each dialysis patient seen
during a year.
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Fig. 9. Display of subjective and physical findings. The last value of
each finding is reported in summary fashion at the top of the video
screen. A result that is greater than six characters is truncated. When an
abbreviated name or result of a finding is confusing, more detail can be
requested as in this example which shows the blood pressure values
taken while the patient was seated over time on the bottom of the
display.
different perception of which data he uses. The information
content of the TMR record was determined by starting with the
bare minimum and expanding as needs became apparent
through clinical use. For example, the computer program
originally maintained the last result of any study on a patient
unless an abnormality was detected, at which point it would
keep sequential values. Experience indicated that significant
trends occur in the "normal range" and that all valid results
needed to be stored. A compromise would be to store the first
date that a value occurred, the last date, and the number of
times that the value was checked instead of recording a series of
duplicate values and the dates they were measured.
Organization of the data. The TMR database is organized
around a modular grouping of data within each patient record.
A record contains a basic demographic section which includes
patient locator data, financial information, the physicians who
are familiar with the patient, and appointment data. The core of
the medical portion of the record is a complete list of problems,
diagnoses, and procedures and includes the date of onset, date
resolved, dates of recurrence, and cause if known. Although the
physician has been trained to record the history in narrative
paragraphs, TMR relays the same information with a list of
symptoms followed by an indication of absence or presence
with location, degree of severity, and description. This method
of recording symptoms and physical findings is easier to stan-
dardize and allows for a variety of displays including flow
sheets and graphs. The results of all studies performed on a
patient are recorded using standard abbreviations or codes for
nonnumeric values. For example, the letter "N" is stored to
indicate a normal chest x-ray in place of a paragraph dictated by
the radiologist. Although the radiologist is at first uncomfort-
able without the longer report which documents that he has
looked at all portions of the film, he uses the same paragraph for
each normal film, and no information is lost by reducing it to a
single letter. Full prescribing information is maintained on each
current therapy, as well as the daily dose, start and stop dates,
and side effects of past therapies, and the dates of
Fig. 10. Display of studies results. In addition to the last result of each
study, the value of alkaline phosphatase for a period of 4 years is
graphed at the bottom of the display. The graph indicates the effect of
the administration of calcitriol beginning in December, 1981.
immunizations.
Although the concise record outlined above contains all of
the information that has long-term relevance to the patient's
management, day-to-day care requires that the physician record
vague symptoms or findings, potential assessments, or plans
that are under consideration. TMR provides a temporary work-
ing area in the record where the physician can make narrative
notations. The transient data serve as a reminder or prompt for
the physician's memory on subsequent encounters and are
included in letters or reports about the patient. Each time the
physician makes a new comment, the previous one is automati-
cally removed from the record.
It is also necessary to keep a limited amount of administrative
data in the record if the medical record is also to function as a
source of billing and resource utilization reports. For example,
an administrator must know the number of pills that were
dispensed to a patient for billing purposes, but the physician
only needs to know the daily dose of the medicine that the
patient is taking for medical purposes. Such administrative data
may be summarized and removed from the permanent medical
record after the bill is settled.
Certain data are best handled independently of the computer-
ized medical record. Data which serve an interim need but do
not have long-term significance may be recorded on paper or
retained in a separate computer file. The history of the present
illness is a case in point. It must be detailed to relay the nuances
of a patient's story, but loses significance when the correct
diagnosis is made, The detail may be either written as a
narrative or it may be captured through an automated history
system using mark sense forms [10], a video questionnaire [11],
or a voice response system [12]. The purpose of collecting this
detailed set of data is to provide a basis for evaluating the
patient. After the evaluation is complete, only the diagnosis and
pertinent symptoms and findings are retained in the computer
record. Insignificant data are not kept in any form. For exam-
ple, chemical measurements should be performed on dialysis
patients after the longest interdialytic interval to avoid confus-
ing trends caused by the treatments themselves. Tests per-
formed by the resident staff without regard to the timing of
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Fig. 11. Dialysis quarterly flow sheet. The display focuses on the
problems of nutritional status, iron stores, bone disease, and neurologic
function.
dialysis treatments are discarded.
Data representation. In addition to defining which data will
be included in the record, the manner in which the data are to be
stored must be determined. One possibility is to store the data
as a series of textual entries. For example, the diagnosis can be
stored in the physician's words. This method of data storage is
easy to implement because it requires a minimum of prediction
about the types of answers that may be entered, and physicians
like it because they may enter any answer they please. Howev-
er, such a system does not allow data standardization, and it is
therefore difficult to check data accuracy or the compatibility of
responses. Because of inconsistencies in terminology and spell-
ing errors, it is impossible to retrieve data from storage except
to print the responses verbatim.
An alternative choice is to define acceptable responses in a
dictionary and assign a numeric code to each one. With this
technique, the physician is required to select one of the
standard answers, and its code is stored in the record. Although
more rigid than unrestricted narrative, such a system provides
consistency across patient records and greatly increases the
types of data retrieval and analysis that can be performed.
The efficiency and data consistency provided by use of codes
are essential for a comprehensive computerized medical record.
Standard coding schemes have been difficult to use in comput-
erized medical records because they have not been designed
with patient care in mind. For example, SNOMED (Systemized
Nomenclature of Medicine) [13J is a retrieval language which
categorizes information into topography, morphology, etiology,
function, procedure, and disease for research and epidemiologi-
cal analysis. ICDA (International Classification of Disease) [14]
is a set of codes designed to classify an encounter for determi-
nation of reimbursement. The former is too cumbersome for the
physician to use and the latter is too terse. Coding need not
have any purpose other than increasing efficiency and data
consistency. Additional functions for the code can be defined in
a data dictionary without paying the overhead of recording the
additional items in each patient record.
A code set will not be used unless it allows different physi-
cians to record information with varying levels of specificity. A
nephrologist will need to describe multiple kinds of hyperten-
sion to allow differentiation between systolic hypertension,
diastolic hypertension, and stages of accelerated hypertension,
but he will not want to distinguish between types of pregnancy
to this detail. An obstetrician, on the other hand, will have the
opposite bias. Either physician would be unhappy with a unified
code set that contained only the most specific diagnoses. TMR
minimizes the problem of inflexibility of code sets by allowing
each clinic to create its own code list. The code definitions are
maintained in a data dictionary, and if a physician feels that his
codes do not let him express the correct medical impression,
then he may add additional codes. The physician is not required
either to remember the code numbers or to look them up. The
physician communicates with TMR by entering text. The
computer has a list of synonyms for each code and automatical-
ly converts the entry to the correct code. Since no list of codes
either could or should be complete, TMR allows the use of text
when no appropriate code can be found. The computer program
subsequently analyzes text entries so that they can be convert-
ed to new codes or synonyms.
Impact on the physician. The impact of a computerized
medical information system will depend on the way in which the
physician interacts with the medical record. A system can be
designed to insulate the physician from the computer. The
physician can record data on pre-printed forms, and the system
can respond with printed outputs. This technique creates an
organized record, but it is not as effective in allowing the
computer to assist the physician in caring for the patient. In
addition to being expensive and difficult to change, pre-printed
forms are designed to capture data on a variety of patients and
must contain so many check boxes that they become crowded
with small type which is difficult to read.
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Fig. 12. Histogram of peritoneal white cell counts. This reports the
frequency of occurrence of different peritoneal white counts (1000 cells!
cmm3 for all patients on intermittent peritoneal dialysis after a 48-hr
dwell. CUM % indicates the percent of the patients with counts below
the associated number.
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When it is appropriate for the physician to use a paper form to
interact with the record, TMR generates reports on plain paper
that are individualized to a patient's problems and are used to
transmit data to the physician while capturing new information
from him. Such computer-generated forms are able to relay
reminders to the physician about studies that should be per-
formed or therapies that should be started or changed, and it
has been proven that computer reminders modify physician
behavior [15].
If terminals are available and the physicians are acclimated to
the system, the physician can enter information directly into a
video terminal, taking advantage of the computer's ability to
make only those queries that are pertinent to the patient in
question, to prompt with likely responses, and to monitor for
errors such as duplicate orders and drug interactions. Interac-
tive systems can be made very easy to use by designing them to
ask one question at a time, displaying possible answers on the
screen, so that the physician can respond by touching a light
pen to the screen next to the correct answer. Such systems are
mastered quickly by beginners and do not require the physician
to use the typewriter keyboard. On the other hand, the accom-
plished user gets impatient with the time consuming process of
being spoon-fed one question at a time. TMR is designed so that
the physician has to use the typewriter keyboard to enter his
responses. Although this may retard physician adjustment to
the system, it allows the system to display more than one
question at a time so that the physician may enter a string of
answers, a process that is faster than responding to single
questions. Whenever the physician does not know what to do
next, the entry of a question mark will cause instructions to be
displayed. The price of a slower learning period is easily
repayed during routine use of the system.
Conclusion
It is no longer necessary to limit the use of a computer in a
medical practice to administrative functions. The computer
hardware and programs which are necessary to allow a nephro-
logist to practice with a computerized record in a paperless
office are now available. To achieve maximum benefit of
computerization, the physician must abandon traditional con-
cepts about the medical chart, collect only that data which are
essential to care for the patient, and use consistent terminology.
The physician who is willing to make those adaptations will be
able to see more patients, deliver better care, enhance reim-
bursements for services, and perform clinical research.
Summary. A computerized medical information system has
been utilized in the nephrology service of the Durham Veterans
Administration Medical Center as the only record of patient
encounters since April 1981. The computerization of the medi-
cal record has had a positive impact on both personnel time
expenditures and clinical decision making, as well as providing
a basis for clinical research. To achieve these benefits, the
physicians on the service have had to accept a disciplined
medical record that bears little resemblance to the traditional
chart.
Reprint requests to Dr. W. W. Stead, Box 3310, Division of Nephrolo-
gy, Department of Medicine, Duke University Medical Center, Dur-
ham, North Carolina 27705, USA
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